Theoretical concepts and relationships were used to develop a deterministic pig growth model. The model predicts, in a continuous form, growth and body composition of boars, barrows, and gilts according to genotype, diet, and management conditions. The model is aggregated at the whole-animal level with three main elements of body composition: total body DNA, total body protein mass 0, and total body mass of lipids, with PT determining the secondary elements of ash and moisture. The primary factors regulating growth were associated with cellular hyperplasia and hypertrophy in agreement with the basic concepts described by Baldwin and Black (1979) . Differential equations representing DNA accretion and protein synthesis and degradation were adapted from Oltjen et al. (1985) . Normal pig protein growth was characterized from published data. Body PT was used to reflect several metabolic activities related to animal size and age, as in some prior models. Dietary energy and protein were used in sequence until requirements are satisfied, first for maintenance, then for protein growth, and finally for fat deposition. A comparison between experimental and simulated results illustrates that the model may simulate growth and body composition of young pigs adequately. Key Words: Growth Models, Simulation, Pigs 
bly the most prevalent is the empirical approach, in which growth is described by the use of a single or a few equations, often as a function of age. Such an empirical approach can provide valid predictions for a n m w range of situations closely related to experimental conditions under which the data were collected. However, the empirical approach collapses when it is used to extrapolate results beyond the original experimental conditions. Therefore, to increase flexibility and effective prediction in a wide range of situations, animal models should be more mechanistic (deductive) rather than empirical in their components (Baldwin, 1976; Whittemore, 1986) . The concepts of cellular hyperplasia and hypertrophy (Winick and Noble, 1966 ) have been applied successfully to represent the fundamental processes regulating growth in mammalian tissues (Baldwin and Black, 1979; Burleigh, 1980) . Oltjen et al. (1985 Oltjen et al. ( , 1986a used the basic premises proposed by Baldwin and Black (1979) and applied them at the whole-animal level to simulate postweaning growth and composition in rats and steers of different frame sizes. The aggregation at the wholeanimal level made by Oltjen et al. (1985) resulted in a simple model having wider applicability and accuracy than models derived empirically.
Several models have been developed that simulate growth in the pig (Whittemore and Fawcett, 1976; Tess et al., 1983; Whittemore, 1983; Moughan and Smith, 1984; Black et al., 1986; Moughan et al., 1987) . However, these models either are empirical or they include a limited number of factors determining protein accretion and growth efficiency. The main objective of the present study was to develop a swine growth model incorporating fundamental biological processes regulating the accretion of body protein as well as energy and protein metabolism. This model was to include additional factors that are known to affect these processes. Fundamental among these factors were genotypic and nutritional effects and their interactions with growth and body composition. Theoretical concepts and relationships presented herein constitute the basic framework for a complete reproducing gilt/sow model (Pomar et al., 1991) . Only genetic and nutritional factors were included at this stage of model development in order to better evaluate their impact on swine growth performance while avoiding model overparameterization.
strategy
The growth simulation model was written in FORTRAN; it predicts body composition and weight of boars, barrows, and female pigs during the growth period, Pig genotype, diet amount, and composition and management alternatives are input parameters specified by the user according to the desired strategy for the simulation. It is assumed in the model that the diet is adequately balanced and palatable for all known nutrients (including minerals and vitamins and all amino acids except lysine) during all stages of growth. Euler's integration method is used to solve the differential equations with an integration step no greater than 1 d
To overcome the limitations of the empirical relationships, known causal relationships have been included in the model with the accuracy required to represent the observed biological phenomena. In some cases, hypotheses had to be included when lack of knowledge necessitated use of reasonable intuition about the concerned mechanisms. In other cases, empirical equations had to be developed.
Data from the scientific literature were the primary source of information used to estimate model parameters. Reasonable values were assumed when the necessary data were unavailable. The model is detenninistic, dynamic, and aggregated at the whole-animal level with three primary composition elements: total body protein precursor (PP) as a mathematical approximation of total body deoxyribonucleic acid (DNA), total body protein mass (PT), and total body mass of lipids (LT).
Rate variables are expressed on a daily basis, energy is in megajoules 0 and mass is in kilograms when not explicitly specified in the text. These and other abbreviations are shown in Table 1 .
Animal Body Composition
Empty body weight is defiied in the model as the algebraic sum of the main chemical components of the empty animal. These are the total body mass of protein 0, lipid (LT), water (HT), and ash (AT). Rather than choosing body components that result from dissection or any other physical measurements, chemical constituents of the body were chosen to represent pig body composition because of their fundamental nature. physical body components are numerous and their development during growth and the reproductive cycle is not well studied. However, these main chemical body components can be reduced to two parameters (PT and LT) and their development can be described independently of the tissues in which they are accumulated. This simplifcation is supported by results of Kotarbinska A mass equivalent to 21% of the protein gain is assumed to be retained in the body as body ash, as proposed by Whittemore (1983) , and in close agreement with the estimates of Kotarbinska (1969) . Also, as estimated by Whittemore, empty body weight is assumed to be 95% of total body weight (WT) at all weights. The net amount of protein (PTr) and lipid (LTr) retained is calculated at each integration step and total PT and LT mass subsequently are updated.
Transformation of chemical composition into physical composition is not required during the fundamental simulation process. However, transformation is performed in order to obtain more traditional measures close to those observed in the practices of pork production. The relationship between chemical and physical composition is Likely to differ between sexes, genotypes, and even strains. Nutrients, management, and other factors also can affect these relationships (ARC, 1981; Whittemore, 1983; Rook et al., 1987) . Not enough data are available presently in the 
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From Whittemore et al. (1981) , total bone dissected from the pig carcass (BD) can be evaluated as follows: BD = 2.57 AT.
Tullis (1982) also estimated backfat thickness (Pz> at 65 mm from the mid-line at the region of the last rib by the following q u a tion :
These and other relationships are described in more detail by Whittemore (1983) . Extrapolation of these relationships to adult animals is done cautiously even though some equivalencies have been found between adult and young pigs (whitternore et al., 1980) .
Intrinsic Potential for Protein Accretion
The intrinsic potential of protein accretion (IPTr) is defined as the maximal amount of protein that an animal can retain in a day when there is no external (mainly nutritional) limitation. In the present context, our objective is to provide a mechanism that considers the underlying causative factors involved in protein growth. Thus, equation forms used in this model to evaluate IPTr have been adapted from Oltjen et al. (1985 Oltjen et al. ( , 1986b , who based their model on the structure and concepts developed by Baldwin and Black (1979) .
Because published data are insufficient to estimate the initial and fiial DNA content in the pig body accurately, and because protein retention occurs in tissues other than muscle, the term PP (protein precursor) is presented in this paper as an approximation of the total DNA body content for curve-fitting purposes, PPr being the rate of PP retained or lost and PPMX the PP mass at maturity. For the same reasons, muscle DNA/protein ratio is assumed equivalent to the total body PP/protein ratio. The equations used to estimate IPTr in the present model are as follows:
where IPTr and PPr represent, respectively, the rates of IFT and PP accretion, t is the animal age, Ki and E; are constants, €TSr(t) and FTDr(t) are, respectively, the rates of body protein synthesis and of degradation, and PT is the total body protein mass. Equation 4 was chosen to drive PP accretion because of the better data fit obtained when growth is simulated from an early age with other maturity (PTMX) is assumed to be genetically determined, and because it can be supplied by the user, initial and mature PP masses are calculated by multiplying the corresponding PP/protein ratios by the initial and fiial PT masses.
Because estimates of the synthesis constant K2 and of the degradation constant K3 are highly correlated, Oltjen et al. (1985) proposed to estimate K3 with an independent measurement of total protein degradation rate in order to obtain a better fit for the model that estimates the intrinsic potential of protein accretion. Few of these measurements are available in the literature. However, because of the correlation between K2 and K3, K3 can be directly obtained from K2 without important loss of prediction accuracy. The small variation of PT mass observed in adult empty sows given ad libitum access to feed (Walstra, 1980; K. A. hymaster, personal communication) is the result of an equivalent rate for body protein synthesis and degradation. Therefore, K2 and K3 can be related as follows:
.73 PI'MX-.73 = 1.952K2.
I
equations suggested by Oltjen et al. (1985) . data birth until (Walstra, 1980) were used to characterize .73, and .73, respectively, as proposed by normal protein growth in pigs. Thus, dissected Oltjen et al. (1985 Oltjen et al. ( , 1986b .
Muscle development is accompanied by lean carcass measurements were transformed increase of both total nucleic acid (DNA or to total body protein mass (PT) with the ribonucleic acid, RNA) and protein accumuDifferences between breeds have been ob-the dissected lean m) as an served for total muscle DNA and DNNprotein because the standard ratio (Burleigh, 1980) , but results are not deviation for MD and for are consistent (Powell and Aberle, 1975) . Accord-equivalent (ROOk et 1987) .
ing to Ezkwe and in (1975) , m w a r d et PT mass is in close agreement with the one al. (1975) , and Waterlow et al. (1978) , PP/ available in the literature for Young animals protein ratio in muscle tissues at maturity is cwhittemore et al., 1978; Tullis and Whitteassumed to be 2.5 mg/g. The former intrinsic more, 1986) and the one of K. A. h~m s t e r potential model for protein accretion shows (Personal COm~CatiOn) for mature SOWS- initial and final PP/protein ratio than for the males, females, and barrows, respectively. The absolute values alone. Consequently, initial (21 constants K1 and K2 were estimated from d of age) PP/protein ratio (11.25 mg/g) is transformed data using a nonlinear, weighted assumed to be 4.5 times the ratio at maturity, least squares minimization procedure (SAS, which is close to the findings of Powell and 1985) . Residuals were weighted by multiplyAberle (1975), Stickland et al. (1975) , and ing them by the inverse of the observed PT Gilbreath and Trout (1973) . Because protein values. Weighted residuals were used to ensure mass at 21 d of age usuaUy is lolown and PT at the same proportional deviation between the Values for the constants El, I%, and E3 are 32, maturity for males, females, and barrows lated per unit of nucleic acid (Burleigh, 1980) . Propsed equations Of (1982)9 but with more sensitivity for the difference &tween Calculated PTMX are: 43.5, 35.5, and 34.9 for Figure 2 , the mean data points of Walstra (1980) are plotted. Patterns of IPTr (the intrinsic limit of PTr) are dependent not only on age and weight or some measurement of physiological and nutritional status of the pig (PP, PT, and PPMX in the present model), but also on sex, breed, or strain (Cam et al., 1977) . Sex effects on IPTr are modeled herein by using specific Ki parameter values as documented previously (see Table 2 ). However, a similar procedure cannot be performed to model the genotypic effects on IPTr because literature data are not sufficient to estimate the specific Ki values for each breed or strain. Nevertheless, Taylor (1980) proposed two genetic size-scaling rules to summarize the observed similarities that exist during the growth process between different mammalian genotypes. The Taylor rules are based on the principle that several biological growth processes show remarkable uniformity in their relationship to mature body weight when examined over a range of different genotypes. According to the basic assumptions made in the present model, body protein mass at maturity 0 would be genetically determined through PPMX (the body protein precursor mass at maturity). Therefore, Taylor's rules can be used assuming FTIi4X and PPMX as driver variables instead of mature body weight. Thus, applying Taylor's rules to the model proposed formerly, K1 is modified as follows:
where the variables and constants with "w" superscript indicate the values obtained with the Walstra (1980) data. These data represent the base genotype in this model.
The set of equations presented above describes accretion of whole-body protein in pigs under conditions of normal growth. Adaptation of the Oltjen et al. (1985) model under varied nutritional regimens was carried out in various stages, all of them normally requiring appropriate data. Because appropriate data on pigs are scarce or nonexistent, the following mechanism was implemented in this model to accommodate the effect of extrinsic factors on protein growth: when extrinsic factors, such as nutrition, limit protein retention (PTr), PPr is restricted in the same proportion as PTr. It is assumed that growing pigs are not fed under severe restrictions that would require the use of body protein reserves for maintenance. The present protein accretion sub-model is a simplification of mechanisms regulating protein accretion. In this respect, the present model can be considered more mechanistic than some previous swine models, although it is more empirical than other models with more detailed representation.
Protein and Fat Accretion
The factorial method is used in the model to estimate energy and protein requirements in pigs. Dietary energy and protein are employed first for maintenance, then for protein growth, and fiially for fat deposition.
Lysine is generally accepted to be the first limiting amino acid in cereal-based diets for growing pigs (ARC, 1981). For this reason, lysine concentration in the diet is used to calculate the ideal protein intake @PI) as proposed by Whittemore (1983) 
Age of the pigs (days]
Protein precursor (PP) and accretion (PPr) relative to the age of the pig.
parameters was calculated. The resulting quation is as follows: Metabolizable energy efficiency is assumed to be 54% for protein and 74% for fat deposition (ARC, 1981). The energy content of the retained body protein and fat are 23.7 and 39.6 MJ/kg, respectively. Therefore, total energy expenditures for protein and fat retention are 43.9 and 53.5 MJ/kg, respectively, including the retained energy itself. Urine losses are calculated by assuming that, for each kilogram of protein deaminated, urine energy content is 7.2 MJ and 4.9 MJ/kg are spent for urea synthesis (Whittemore, 1983) . It also was assumed that gaseous losses of energy from gut digestion are not significant for cerealbased diets (Fuller and Boyne, 1972 ; Whitte more, 1983). These efficiencies are considered constant throughout the pig's life.
It is unlikely that normal growth can be achieved without lipid retention. Kielanowski (1966) suggested that even a drastic feed intake limitation will not result in a lipid to protein accretion ratio (LTr/PTr) lower than 1. Recently, Whitternore (1983) has given possible values and indicated that modem strains of pigs are rapidly diminishing this ratio to values lower than 1. In this model, the minimum LTrhTr ratio is supplied by the user according to the sex and genotype of the simulated animals. Because energy and protein requirements are independently accounted for in the model, the LTr/PTr ratio is evaluated at each integration step. When energy available for lipid retention does not satisfy this minimum ratio, a fraction of IPI available for protein retention is deaminated, decreasing PTr and increasing LTr until a satisfactory ratio is attained Because healthy young pigs do not lose weight from a few days after weaning until slaughter in well-managed commercial facilities, weight loss is not incorporated into the growth model. However, a later extension of the model will incorporate weight loss for conditions in which nutrient requirements exceed intake.
Ad Libitum Feed Intake
Pigs eat discrete meals that usually are taken during the day in association with water drinking (Houpt, 1986) . Volunkuy feed intake increases with the weight and age of the animal (NRC, 1987). To model the control of feed intake in pigs, as in other species, is a laborious task because of the complexity of the mechanisms implicated in the determination of meal size and frequency. Furthermore, the mechanisms that are controlling feed intake can act at different time intervals (from shortterm to long-term) and are influenced by environment, diet characteristics, and other factors.
Two approaches traditionally are used to simplify the estimation of the amount of daily food intake of pigs. The frrst one assumes that voluntary feed intake (FI) is primarily determined by the capacity of the animal to utilize nutrients or, equivalently, to satisfy maintenance, growth, and production needs. Although it is not evident whether needs or metabolic capacity determine the final amount of consumed food, this approach has been used successfully by Tess et al. (1983) The formula for DE intake can be extended to incorporate the concepts of appetite and palatability. Multiplicative constants (FIK) representing relative voluntary intakes for specific genotypes or for the palatability of the diet are introduced with values greater than 1 representing increases in either of these. Due to the nature of the model for protein and fat accretion, increases in intake, due to either, will lead to increased growth, which predominantly will be fat. This manner of representing the relationship between increased intake and increased fatness is different from the model of Tess et al. (1983) , who regressed ad libitum energy intake on maintenance requirements, protein gain, and fat gain. Calibration of the appetite and palatability multiplication factors for specific genotypes and diets promises some difficulties, but it seems necessary to make the model fully represent fatness differences.
Evaluation of the Young Pig Growth Model
Setting of criteria for model evaluation is a very important, but debatable, process; it may not always be feasible (Baldwin, 1976) . The model user has to be the ultimate judge of its validity (Dent and Blackie, 1979) . Although none of the tests presently existing is sufficient to ensure an accurate, wide representation of the real system, model evaluation can be divided into two processes: model testing (or verification) and validation (Dent and Blackie, 1979) .
Mathematical and logical consistencies were checked throughout the whole model development. Also, parameter values and the model structure were discussed critically with qualified scientists and modified until results were reasonable and consistent. A preliminary validation exercise was performed by comparing perfonnanw of this model (predicted) against experimental results (actual) obtained by Giles et al. (1986) (Evaluation Exercise 1) . In addition, performance of the present model is compared to the Edinburgh pig model output reported by Whitternore (1981) (Evaluation Exercise 2). In both cases, detailed simulation results are shown in order to better evaluate the ability of the model to simulate pig growth. Genotypic definitions are difficult to establish because protein mass at maturity of the represented breeds is not known. Nevertheless, for this exercise, protein mass at maturity was average daily feed intake (AFI, in kilograms/ day), feed conversion ratio ( F a total AFT/ ADG for the period) and backfat thickness (P2). In both exercises, dietary crude protein digestibility was set at 75%. Evaluation Exercise 1. Giles et al. (1986) studied the response of growing Large White pigs to dietary lysine concentration (eight levels) as influenced by feed intake (restricted and ad libitum), sex (intact males and females), and live weight (from 20 to 50 kg live body weight IWT] in the first growth period and from 50 to 85 kg WT in the second one). Two basal diets (A and B) were formulated with barley and soybean meal to contain 178 and 153 g CP/kg, 14.2 and 13.9 MI DE/kg and 8.0 and 6.4 g lysinekg, respectively. Free lysine was added to both diets to produce 16 diets with dietary lysine concentrations ranging from 8.0 to 12.2 g/kg in the first growth period and from 6.4 to 9.8 g/kg in the second one. Other essential amino acids also were added in the free amino acid form to maintain their balance relative to lysine as recommended by ARC (1981) . Diet A was fed to the pigs in the first growth period and diet B in the second one. Diet protein concentration was similar in all treatments, whereas lysine concentration of protein ranged from 44.9 to 68.5 g/kg and from 41.8 to 64.1 gkg for the first and second growth periods, respectively. Because the differences in dietary lysine concentration on pig performance were small and because nutritional requirements were met when pigs are fed for ad libitum intake, only mean results are shown in Table 3 . Detailed simulated results at the lowest dietary lysine concentration level are shown in Figures 3 and  4 . Simulated male and female pigs fed for ad libitum intake had lower ADG during the first growth period than the trial ones, although these differences were reversed during the second period. Simulated pigs fed for ad libitum intake had, on average, ADG similar for males but higher (+7%) for females, higher AFI (+7% for males and +6% for females), and higher FCR for males (+6%) but not for FQMAR ET AL. Figure 3B are equal to the intrinsic potential for protein accretion. As a result of the genetic parameters attributed to each sex in this exercise, gilts at an early age have higher body Simulated Age of Pig (days) protein accretion rate than males of similar age during the first growth period. However, castrated pigs retained less protein than the other pigs over the whole simulated interval (Figures 3B and 4B) . Also, weight gain of females was slightly faster than that of males and castrates during the first growth period (Figure 4A) . However, during the second period, rate of weight gain by females was Simulated feed-restricted male and female pigs raised with the lowest level of lysine had similar feed intake and body weight gain with both diets (Figures 5A and 6A) . At the lowest levels of lysine, protein and fat growth rates were limited by the availability of dietary nutrients rather than by the genetic potential for growth, therefore, no differences were observed between sexes. Only during the last days of the first growth period did simulated males and females, fed with the lowest dietary lysine level, reach their maximum potential for protein growth; only then did protein accretion rate differ between males and females ( Figure  5B ). Because this difference was small and occurred over a short period of time, body protein and fat mass of these pigs remained similar throughout the experiment ( Figure 6B ). The decline in protein accretion rate in both male and female pigs fed at the lowest lysine level resulted from the decline of protein intake after the diet was changed at 50 kg WT. On the other hand, pigs fed the highest dietary lysine level during growth were at their maximal protein growth potential throughout the experiment. Because lysine concentration was inadequate at the lowest level, these pigs gained less protein ( Figures 5B and 6B ) and more fat (Figures 5C and 6C) than those fed at the highest lysine level. Simulated females with high lysine level gained slightly more body protein ( Figure 6B ) and weight ( Figure  6A ) than males during the first growth period but less during the second, as observed in pigs with ad libitum intake. During the second growth period, female pigs fed at a high lysine level had a higher lipid accretion rate than males did because their growth of body protein was decreased The shift to a lower energy and protein content of the diet for the second growth period resulted in a decline of the fat accretion rate of all animals Figure 5C ) and of the protein accretion rate of the pigs fed at the lowest lysine level ( Figure 5B ).
Evaluation Exercise 2.
In this exercise, model growth performance is compared to the growth performance derived from the Edinburgh pig model reported by Mittemore (1981). For this purpose, two diets differing in energy and digestible protein and two feeding alternatives were used (Table 5) .
Results from both models are shown in . . . . .
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.05 Simulated Age of Pig (days) Figure 7 . Simulated effects of three dietary regimens on daily feed intake (A) and protein (B) and fat (c) accretion rates relative to the age of the pigs (see Table 5 for description of the dietary regimens for each run). El) and fat (C) body mass relative to the age of the pigs (see Table 5 for description of the dietary regimens for each run). mm). Differences between models probably result from differences in AFI and in retained protein, the latter likely resulting from differences in simulating genotypic potential for protein accretion. Nevertheless, response differences in these two models to the dietary alternatives quantitatively were very similar in direction and magnitude. In this exercise, simulated pigs reached their maximal protein growth potential in all cases, which resulted in equivalent masses of body protein ( Figure 7B) . Thus, only the accretion and mass of body lipids ( Figures 7C and 8C) were affected by restricting feed intake. The effect of the amount of feed intake and of diet composition on growth efficiency can be studied by comparing runs 1 to 2 and 2 to 3, respectively.
Because the optimal protein accretion rate was reached in all cases, treatment effects were observed only on body fat accretion rates, which in tum were related to the daily ingestion of energy.
At early ages, fat accretion rate increased as daily feed intake increased. However, after feed intake reached a plateau, fat accretion rate decreased slowly both because protein accretion rate continued to increase and because of the increasing energy demand for maintenance that resulted from the growth of the pig's body protein mass. Discussion A deterministic model based on theoretical concepts and relationships regulating protein accretion and nutrient partitioning in young pigs has been described. The model was designed to be flexible, and the effect of genotype, diet, and management strategy can be simulated in a wide range of circumstances. Although simulation models are a simplification of the real system, the initial validation exercises indicate that this model adequately simulates growth and body composition of growing pigs, even though it requires further calibration.
Mathematical characterization of the expected body protein mass at maturity for specific genetic populations has not been achieved at the present stage of model development. Most of the discrepancies observed between predicted and observed data seem to be related to this aspect of the model. Appropriate data describing body protein growth for each specific swine population are needed to characterize this parameter accurately. Environmental factors that have not been included in this model also are likely to be responsible for some of these differences.
Because of the complexity of the model, more validation and sensitivity analyses are needed to identify model components that require closer calibration or further mathematical representation. In addition, nonnutritional factors such as climate, season, and housing influences need to be incorporated into expanded versions of this model. In practice, model building is an iterative process and, in this sense, model improvement never is complete.
The swine simulation model proposed herein is, in part, more mechanistic than other models previously developed; it is the first that uses theoretical concepts to simulate the growth of protein in young pigs. This mechanistic approach seems to be an advance in the mathematical representation of growth and body composition of pigs, whatever their age or physiological status. Because of their universal nature, incorporating these mechanisms should result in accurate simulation of the effects of nutritional, genetic, and other factors on efficiency of growth.
The model of Black et al. (1986) includes a large number of factors that determine swine efficiency, so calibration may be prohibitively difficult at this time. The proposed growth model includes the three most important factors involved in the performance of confined growing pigs: sex, genotype, and nutrition. This simplification has been made to better evaluate their impact on swine growth performance while avoiding over-parameterization. Nevertheless, model development is inherently an iterative-learning process in which accuracy and generalization result from doing and redoing. Further model developments will include a more specific estimation of wholesale cuts and organs from body chemical composition, the evaluation of protein quality from the dietary amino acids composition, a more mechanistic estimation of voluntary feed intake, the effects of climate and housing on feed intake and growth efficiency, and so on.
Excluding Black's model, other published pig models simulate growth within the weight interval of 20 to 100 kg. Like the proposed model, these models target many important aspects related to the physiological use of feed resources for maintenance and growth of body lean and fat. The main assumption of these related models is centered on the fact that potential protein accretion in pigs is constant within the modeled interval. However, the model described herein simulates pig growth over a larger time interval and provides a mechanistic approach to simulate protein growth. The interest in protein growth and its characteristics is fundamental for evaluating swine production systems. In fact, protein is the principal contributor to carcass lean, which is the most valuable component of the pig's body.
Implications
A computer simulation model was developed to predict growth and body composition of growing pigs. The prediction equations incorporate the interaction of performance potentials, due to genetics and other factors, with the amounts and characteristics of nutrients in the growing and finishing diets. This model facilitates synchronizing one's feeding program with the performance potential of pigs to maximize lean growth perfonnance by controlling diet input. Therefore, it should help reduce costs due either to excessive dietary nutrients or to excessive fat deposition.
